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ABSTRACT 
Background: Every year millions of adults over the age of 65 experience a fall. Falls 
cost healthcare and individuals financial distress, decrease self-confidence, and can cause 
injuries. Balance and strength deficits contribute to increasing an individual's fall risk. 
Studies have shown the efficiency of community-based exercise and education programs 
on reducing the risk of falling. The Stepping On Program utilizes a group setting to 
educate on falls and risks, strength and balance exercises, home safety, vision, coping 
after a fall, and community mobility. Stepping On is an evidence-based fall prevention 
program that has been proven to reduce falls by 31 % in the community. It is aimed 
towards fall prevention through education, exercise, and shared experiences among 
participants. This 7-week program was developed in Australia by Lindy Clemson and 
Megan Swann, and it is now being implemented across the United States. 
Objective: The purpose of this study was to determine whether participants in the 7-
week Stepping On fall prevention program experienced an improvement in balance and 
confidence following completion of the program. 
Methodology: Thirteen participants (9 females, 4 males) were assessed from the 
Stepping On fall prevention program at a local fitness center and completed both pre- and 
post- testing for this study. The participant's mean age was 76.4 years old. Participants 
attended the 7-week Stepping On program between January and March 2019, for one, 2 
hour session each week. Participants completed surveys ( demographics, CDC Fall Risk 
Checklist, Activities-Specific Balance Confidence Scale, and activity level), Timed Up 
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and Go (TUG) test, Four Stage Balance Test (FSBT), 30-second Sit to Stand (30sSTS), 
and IO-meter Walk Test (l0MWT). 
Results: Overall, participants showed improvements in balance assessment scores 
indicating a potential decrease in fall risk. The 30sSTS showed a significant improvement 
in repetitions (p=0.006). There was also a significant increase in gait speed velocity 
among participants (p=0.029). The ABC Scale (p=0.069) and the sum of all fall risks 
(p=0.055) had a tendency to be significant. Participants also reported increased 
confidence in their balance at the completion of the program. At week 1, 46% of the 
participants were at in increased fall risk on the ABC Scale, with a score less than 68%, 
indicating their decreased confidence. When taken the same scale in week 7, the 
percentage dropped to 30% with increased confidence rates. Participants had positive 
comments about the Stepping On program. Each participant in the study attended at least 
5 of 7 sessions of the program, indicating adherence to the program guidelines. 
Conclusion: Participants who were involved in Stepping On demonstrated significant 
positive effects on balance activities (30STS, gait speed velocity). The ABC Scale and 
the sum of all fall risks trended towards a significant change in participants' balance 
confidence. 
Clinical Significance: Fall prevention programs have been on the rise with the increasing 
elderly population and increasing healthcare costs associated with falls. Programs such as 
Stepping On have shown to be an effective method in reducing fall risk and increasing 
confidence. Physical Therapists can play an integral role by combining education and 




Falls among adults age 65 and older are the greatest source of injury and are the main 
reason elderly individuals lose their independence.1•2•3 As a result, this population 
experiences many social and economic problems related to falls.4 About 33% community-
dwelling older adults aged 65 years and older experience a fall, and of these, 40%-50% have 
multiple falls. 5 For people over age 75, the fall rate is 40%, and for those 85 years and older, 
the fall rate is about 50%. In the U.S., the direct medical costs for fall injuries are $34 billion 
annually, with hospital costs accounting for two-thirds of the total. 5 The financial burden of 
falls is 3. 7 times higher for adults older than 65 years compared with younger adults. Injuries 
accumulated from falls include, but are not limited to, bruises, soft tissue injuries, fractures, 
and head trauma. 5 Falls cause 95% of all hip fractures. 3 Not only are moderate to severe 
injuries at risk for happening, many other cascade effects occur including the fear of falling, 
decreased confidence, restriction in social activities, impaired mobility, emotional 
disturbances, increased risk for subsequent falls, and most importantly, institutionalization. 
Data over several years suggest that the number (and rates) of older adults experiencing an 
injurious fall is increasing. 5 
Many Americans believe the myth that falling is just another "normal" part of getting 
older, but it is important to note that falling is a symptom and not a diagnosis.5 Research 
shows that there are many risk factors, intrinsic and extrinsic, that can increase the likelihood 
of a person being exposed to a fall. Intrinsic risk factors include medical conditions, impaired 
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vision and hearing, age-related changes in neuromuscular function, gait, and postural 
reflexes. Extrinsic risk factors include certain medications ( especially taking four or more at 
one time), environmental hazards, improper prescriptions, and/or use of assistive device for 
ambulation. Modifiable risk factors, or ones that a multidisciplinary team can work to reduce, 
include lower extremity weakness, gait and balance deficits, certain medications, severe 
vitamin D deficiency, poor footwear, and home/ community hazards. 
In order to prevent falls, an individual should takes steps to decrease their risk factors 
and stay safe. These interventions can in tum help the economy to save money in healthcare 
costs related to falls. The Center for Disease Control (CDC) recommends individuals 
minimize their risks for falling by communicating with their physician, as well as getting a 
strength and balance assessment by a physical therapist. 3 Physical therapists can reduce fall 
risk in individuals by implementing interventions such as gait training, progressive strength 
and balance exercises, and home evaluations for environmental hazards. Physical therapy 
intervention combined with care from other health disciplines with skills in geriatric 
medicine including physicians, optometrists, and pharmacists can synergistically reduce the 
risk of falls in the elderly. 3 Multifactorial fall prevention programs aim to do just that and 
have been proven to be effective, such as Stepping On.4•5•6 
Many fall prevention programs have been introduced into communities such as 
Stepping On, CDC's STEAD! (Stopping Elderly Accidents, Deaths, and Injuries), and the 
Otago Exercise Program. Stepping On, in particular, is a multifactorial, group-oriented 
program that aims to reduce and prevent falls, and increase confidence in community-
dwelling older adults.6 Inclusion criteria for participation in Stepping On includes a fall in the 
past year or a fear of falling, is an independent walker (may use a cane indoors or out, or a 
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walker for outdoor use only) as well as lives independently and is cognitively intact. 8 
Stepping On was adapted for use in the United States by the Wisconsin Institute for Healthy 
Aging (WIHA) from its original development in Australia.6 This program was developed in 
Australia by Lindy Clemson and Megan Swann, and it is now being implemented across the 
United States. 1 Training for Stepping On leaders, the implementation manual, and the 
evaluation plan are all provided by the WIHA. 
When behaviors change, the risk for falls changes. The stages of change model 
include precontemplation, contemplation, preparation, action, and maintenance. 7 It was 
through adult education, social learning principles and individual expressions that cognitive-
behavioral changes were made. The program is designed to be 1 time a week for 7 
consecutive weeks; each session is 2 hours in length with an ideal class size of about 10 to 14 
participants.6 Each session is managed by a program leader with a different specialist joining 
the group each week. These specialists includes physical therapists, pharmacists, 
nutritionists, and optometrists. Each one of these guest speakers addresses different fall risk 
factors through education about environmental home and community safety, diet and 
medications, the importance of vision check-ups, and consistent strength and balance 
exercises. 8 The exercises implemented by the physical therapist are based off the Otago 
Exercise Program. The balance exercises include sit-to-stand, side steps, tandem standing, 
and tandem walking. The strength exercises include standing hip abduction, seated long arc 
quads, standing heel raises, and standing toe raises that can increase intensity with ankle 
weights. 8•9 See Appendix A for exercise descriptions. 
Reduced fall risk can be assessed through pre- and post- program participant surveys, 
questionnaires, tests and measures conducted by physical therapists. Through research and 
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recommendations by the CDC STEAD! Program, the use of the Four Stage Balance Test 
(FSBT), 30-second Sit to Stand (30STS), the Timed Up and Go (TUG), and the Fall Risk 
Checklist are compiled together for a comprehensive fall risk assessment. 
It has been shown through research that Stepping On has decreased participants' fall 
risks. A randomized control trial done in 2004 by Clemson et al, 4 gathered 310 community 
residents aged 70 and older who had fallen in the past 12 months or had a fear of falling. 
These participants met for 7 weeks, 2 hours each week. At the end of the program, they each 
had a follow-up occupational therapy home visit. The participants were told to record each 
fall they had, if any within the time frame of the program. The group as a whole experienced 
a 31 % reduction in falls, particularly in men. The results of this study proves that cognitive-
behavioral learning in small groups, as in Stepping On, reduces falls. 
In another study, both survey and functional status data were collected for 421 
participants enrolled in 36 Stepping On programs delivered in Colorado, New York, and 
Oregon. The TUG was used to assess functional status and endurance for this study. The 
TUG test scores decreased significantly for all participants with pre-to-post data, especially 
for high-risk individuals. In addition, confidence scores were more than 5 times greater after 
completing Stepping On. Further, participants reporting "no difficulty" for getting out of a 
straight back chair increased by 89%.10 
Stepping On has high potential in decreasing the fear of falling as well as the 
frequency of falls, and increasing quality of life.6 The purpose of this study was to measure 
whether the program improves self-confidence, increases strength and balance, and decreases 




The University of North Dakota's Department of Physical Therapy received permission 
to complete pre and post balance assessments, as well as administer surveys, to Stepping 
On participants from the Institutional Review Board (IRB-201209-047) (See Appendix B 
for IRB form). Participants were recruited from a local Stepping On program held in 
North Dakota. Each participant was required to complete a consent form prior to 
participating in the study (See Appendix C for Subject Consent Form). 
Subjects 
Thirteen out of 16 participants in the Stepping On Program (nine females, four 
males), with a mean age of76.4 years, provided consent and completed both pre- and 
post-assessments for the study; 3 of the 16 participants were not in attendance at the final 
session for the post-assessment screening. Participants attended the 7-week Stepping On 
program for 2 hour sessions, held at a local community fitness center, each week. Due to 
weather, there was a class cancellation 1 week with no makeup session, leaving 6 weeks 
of the program available to participants. The participants were instructed to read in their 
binders for the missed information during that week. Baseline questionnaires were 
administered to collect fall and balance history, as well as current activity level. 
Demographics and comorbidities were obtained (See Table 1 ). All participants met the 
criteria for participating in Stepping On and research inclusion criteria: those who have 
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had a fall in the past year or have a fear of falling, ambulate independently with or 
without an assistive device, are cognitively intact, live independently, and are able to hold 
conversations in English. All participants in this study attended at least 5 of the sessions, 
in order to receive a certificate signifying the successful completion of Stepping On. See 
Table 1 below for self-rated activity levels reported from each participants on a scale 
from inactive to high. 
T bl 1 P a e art1c1pant D emograp 1cs at ee 0 tevmn~ W k 1 fS 0 n 
Participant Age Gender Fall Past Self-Rated Activity Sessions 
History Medical Level attended 
(1 yr) History (inactive/min/mod/ 
(1 yr) high) 
1 74 Female 0 THA, Mod 6/6 
TKA 
2 74 Male 0 Spinal Mod 6/6 
Fusion 
3 82 Female 0 N/a Min 5/6 
4 81 Male 0 N/a Mod 5/6 
5 70 Female 1 N/a Mod 6/6 
6 73 Male 0 N/a Mod 6/6 
7 66 Female 1 N/a High 5/6 
8 69 Female 2 N/a Min 6/6 
9 75 Female 2 N/a Mod 4/6 
10 79 Male 0 Cataract Mod 6/6 
11 78 Female 0 N/a High 4/6 
12 84 Female 0 N/a Mod 5/6 





The 30sSTS was chosen to test static and dynamic balance, as well as functional 
lower extremity strength and endurance of Stepping On participants at Weeks 1 and 7. 
The 30sSTS measures the number of times participants can rise from a chair, to a full 
stand, and back to a seated position in the chair, in 30 seconds. Rikli and Jones11 found 
that the 30sSTS was shown to have an excellent test-retest reliability of 0. 89 and validity 
of 0.87. A study done by Alfonso-Rosa et al12 reported a minimal detectable change 
(MDC) for the 30STS Test was 3.3 repetitions in older adults with a comorbidity. This 
study also found that the 30sSTS has an excellent test-retest reliability of 0. 92 and inter-
rater reliability of 0.95. The high test-retest reliability and inter-rater reliability shows that 
the 30sSTS is an excellent choice for a functional measure to be used for a group of 
individuals over time. It is a simple yet functional test, which makes it practical for 
clinical use. 
FSBT 
The FSBT assesses the static balance of Stepping On participants at Weeks 1 and 
7. The FSBT is a series of four standing positions that progressively challenges the 
participant to maintain his/her balance by altering his/her base of support. The four static 
positions included: narrow base, semi-tandem, tandem, and single-leg stance. See Figure 
1 for an illustration of the foot positions. 13 The narrow base of support had the 
participant's feet touching with the heels aligned. Semi-tandem stance requires the 
participant to place one foot slightly in front of the other (instep), with feet touching. The 
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tandem stance has the participant place one foot directly in front of the other, with toes of 
one foot touching the heel of the other. The single-leg stance (SLS) required the 
participants to stand on one, with the hovering foot in any position off the ground. 14 
I 
Figure 1: Four-Stage Balance Test position of feet (narrow, semi-tandem, tandem, single-
leg).13 
Four-Stage Balance Test has limited amounts ofresearch on the validity, 
reliability, and MDC. There is some research out on the Romberg test and Single-leg 
Stance test, which are components of the FSBT. Finlayson et al 15 found the Romberg test 
to have an excellent test-retest reliability with an ICC of 0.85 (0.71-0.93). This study 
defined the Romberg test as parallel, semi-tandem, and tandem standing positions with 
the eyes open, making this similar to the first three stages of the FSBT used in this study. 
In a study published by Springer et al, 16 the unipedal stance (single-leg stance) was found 
to show good inter-rater reliability with an ICC of 0.994. Combining the results from 
these two studies, we can make a conclusion that all four stages of the FSBT (narrow 
stance/Romberg, semi-tandem, tandem, and single-leg stance/unipedal) have good-to-
excellent reliability when testing the static balance of participants. This makes the FSBT 
reliable and practical for clinical use. 
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TUG 
The TUG test assesses dynamic balance and mobility in Stepping On participants 
by timing a sequence of functional activities including transfers and ambulation. 
According to the CDC, an older adult who takes more than 12.0 seconds on the TUG is at 
an increased risk for falling. 17 Shummway-Cook et al 18 reported the TUG to have a 
sensitivity of 87% and a specificity of 87%. Huang et al 19 found the MDC on the TUG to 
be 3.5 seconds, in a study done on participants with Parkinson's Disease. This data makes 
the TUG a valid assessment of a participant's fall risk. 
l0MWT 
The 1 0MWT measures gait speed and functional mobility in order to predict fall 
risk. Lang et al2° found the l0MWT to have excellent test-retest reliability (ICC= 0.92), 
in a study done on older adults with Parkinson's Disease. This study also found the MDC 
to be 0.22 m/s, and the standard error of measurement (SEM) to be 0.08 mis. In a 
different study done by Middelton et al21 it was found that walking speed should be 
considered one's "6th vital sign", as it is valid, reliable, and sensitive. It was also stated 
that walking speed is an appropriate measure of one's functional status and overall health. 
This study also found the MDC, for all community dwelling older adults (60+ years) to 
be 0.14 mis; 0.11 for 0.6-1.0 m/s and 1.4 for those> 1.0m/s. This supports the 1 0MWT to 
be utilized for a reliable measure of fall risk in participants. 
ABC Scale 
The ABC Scale is a self-report measure used to measure confidence in performing 
various activities without losing balance or experiencing a sense of unsteadiness. The 
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ABC Scale consists of 16 items, which a patient rates confidence from O (no confidence) 
to 100 (complete confidence). Overall score is calculated by adding item scores and 
dividing the total by the number of items ( 16), and translated to a percentage. According 
to the Shirley Ryan Ability Lab, the standard enor of measurement (SEM) for 
community-dwelling older adults was found to be 1.197, with a mean of 79. 89%. 22 A 
person is considered to be at an increased risk of falls with a score at or below 67%. The 
ABC Scale has excellent test-retest reliability and excellent internal consistencies. There 
is a ceiling effect to which, a less-frail participant scoring above 80% is unlikely to 
improve their balance confidence after completing a fall prevention program. 
CDC Fall Risk Checklist 
The CDC Fall Risk Checklist is a self-report measure that identifies risk factors in 
participants including: falls in the past year, assistive device use, feelings of unsteadiness, 
neuropathy, continence medical conditions, medications, sadness, and depression. If a 
participant answers 'yes' to any question, it is a score of 1, with the exception of a score 
of 2 for falls. The score is summed by adding all the points for each 'yes', if a participant 
scores a 4 or greater on the checklist he/she is considered to be at a greater risk of falling. 
Pre- and Post- Surveys 
Both the Week 1 and Week 7 surveys were created by the lead researcher. The 
Week 1 Baseline Questionnaire consisted of a survey of vision impairments, surgical 
history or major health issues in the past year, walking/balance difficulty, and level of 
physical activity. Participants were asked to write in short answers to complete the 
questionnaire, and to rate physical activity as inactive, minimally active, moderately 
active, or highly active. The Week 7 Survey was an assessment of participant's balance 
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confidence, falls during the program, daily physical activity levels, exercise compliance, 
and group exercise previous experience. This survey was short answer, filled out by each 
of the 13 participants. 
Procedure 
During Week 1 of the Stepping On program, each participant signed the consent 
form prior to partaking in assessments. In addition to the physical balance assessments 
(30sSTS, FSBT, TUG, lOMWT), participants completed other self-assessments and 
surveys. Participants completed the ABC Scale, the Demographic Questionnaire and the 
CDC Fall Risk Checklist. The ABC Scale and balance assessments were all completed 
subsequently by thirteen participants at the completion (Week 7) of the Stepping On 
Program. There was also a different post-survey administered at Week 7 that assessed 
participants' self-perceived balance and confidence, falls, prior/present physical activity 
levels, and exercise compliance. The CDC Fall Risk Checklist was not re-administered at 
Week 7. Each balance assessment was completed in a randomized order, by a licensed 
physical therapist or student physical therapist during the Week 1 and Week 7 
assessments. All participants were given the same instructions for each assessment. 
During the process of all balance assessments, each patient wore a gait belt for safety 
purposes. 
Using guidelines suggested by the CDC for the 30sSTS, seat height was 17 
inches. The chair did not have arm rests, but was slightly padded and was positioned near 
a wall for support. For the 30STS, each participant received 1 practice of a sit-to-stand, if 
desired. Each participant was instructed to sit in the middle of the chair, with feet planted 
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on the ground, and arms crossed at the chest. The time was started after the assessor said, 
"Go" and must have risen to a complete stand then return to a seated position, as many 
times as possible in 30 seconds. The number of repetitions completed in 30 seconds is 
recorded, if the patient is over half-way completed with one when the time is up the 
repetition is counted. If the participant used his/her hands to assist the repetition was not 
counted. 
For the purpose of this study, the FSBT procedure was modified to decrease the 
ceiling effect in high functioning individuals. Rather than 10 seconds maximum to hold 
each position, each position was held for 30 seconds maximum. The participant is not 
allowed to hold on to any external support for stability during the test. The positions were 
first demonstrated to the participant, then assistance was given to assume the position if 
needed. Once the patient was steady, they were timed to assess how long they could hold 
the position with no assistance. The participants were not allowed to use an assistive 
device, and were told to keep his/her eyes open during the test. For all stance positions, 
the participant wore shoes and had a gait belt on for safety. Each participant was allowed 
a practice, if he/she needed. The participant was allowed to choose which foot was used 
for SLS and which foot was forward for the tandem stance. At the post-assessment, 
during Week 7, the same foot was used for those tests in order to remain consistent. Time 
was stopped for each position when the participant stepped out of the static stance hold, 
or when he/she reached the 30 second maximum. 
The TUG began with the participant seated in a 17 inch chair, with a line of tape 
10 feet away. The participant was asked to stand, walk to the line at his/her "normal" 
pace, walk back to the chair, and sit down. Participants were instructed to start when the 
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tester said "Go," and timing began immediately. Participants could use a walking aid, if 
needed, and are encouraged to wear regular footwear. Participants were tested at Weeks 1 
and 7 with the TUG. Two trials were completed, the first being a practice for the 
participant. 
For time efficiency on the FSBT, tandem stance was tested first. If the participant 
was able to hold tandem stance for at least 30 seconds, then the individual progressed to 
single leg stance. If the tandem stance was not held successfully for 30 seconds, then the 
individual regressed to semi-tandem stance. Further regression was to narrow base 
stance, if semi-tandem stance was not successfully held for 30 seconds. It was recorded 
whether or not the participant needed initial support in relation to fall risk. Beside the 
above modifications, all directions and guidelines are from the Center for Disease 
Control's guidelines under the FSBT14. 
For the lOMWT, the individual was instructed to walk 10 meters, at his/her 
comfortable walking pace. An assistive device was allowed to be used for this test, but 
noted on the score sheet. No participants used an assistive device for our study. Time was 
measured between the two-2 meter taped zones (6 meter distance). The two-2 meter 
zones allow for the patient to have adequate acceleration and deceleration, with the 
patient only being timed within the 6m zone. Three trials were completed, while 
participants were allowed a quick break (15-30 second) in between each round. A mean 
time was generated for the 6m zone. Then, six (meters) is then divided into the patient's 
average time (seconds), to calculate the gait speed (meters/second). 
All demographic information, CDC checklist, and balance assessment scores were 
inputted into the computer software system and participants were given an identification 
13 
number to keep all information confidential. Trained graduate students, from the 
University of North Dakota Physical Therapy program, supervised by the lead researcher, 
performed the balance assessments on the patiicipants. (See Appendix E for written 




All 13 participants completed pre- and post- testing surveys ( demographics, 
CDC Fall Risk Checklist, ABC Scale, and activity level), TUG, FSBT, 30sSTS, lOMWT. 
Out of the 16 starting participants in the Stepping On Program, 3 did not finish the Week 
7 assessments or surveys due to lack of attendance at the final session. Data from the 
post-surveys and weekly check-ins completed by facilitators conveyed that all thirteen 
individuals reported compliance with the home exercise program and expressed gratitude 
for the knowledge and skills they gained throughout the program. See Table 2 for each 
participants' individual summary of the 30sSTS, FSBT-SLS, TUG, lOMWT, and ABC 
Scale. 
Table 2: Summary oflndividual Results 
Participant 30sSTS (sec) FSBT-SLS TUG (sec) lOMWT ABC Scale 
(sec) (m/sec) (%) 
Pre/Post Pre/Post 
Pre/Post Pre/Post Pre/Post 
1 11/ 15 0/ 1.6 8.89/ 8.13 1.17/ 1.23 68/ 76 
2 12/ 13 4.07/ 18.68 9.96/ 5.79 1.15/ 1.56 64/ 83 
3 12/ l 1 0/ 0 11.63/ 12.60 0.86/ 0.87 49/ 71 
4 14/ 16 30/30 6.80/ 7.15 1.57/ 1.49 98/ 98 
5 13/13 4/13.4 8.02/6.91 1.20/ 1.38 98/ 97 
6 11/14 6.34/ 30 6.84/ 8.27 1.28/ 1.15 100/ 99 
7 11/ 11 26.9/ 13 8.64/7.63 1.26/ 1.36 93/ 94 
8 8/ 12 0/0 13.30/ 10.16 0.70/ 0.99 39/ 79 
9 11/ 13 15/ 10 7.78/ 6.03 1.37/ 1.56 43/ 43 
10 9/ 12 10/ 11 6.70/ 7.94 1.25/ 1.34 94/94 
11 18/ 23 30/30 5.13/ 6.39 1.68/ l.71 100/100 
12 0/ 9 0/0 11.46/ 12.75 0.80/ 0.92 46/ 53 
13 11/11 0/ 3.17 11.30/ 12.21 1.00/ 1.09 62/ 58 
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Stepping On Baseline Questionnaire 
All participants completed a baseline questionnaire as well as the CDC Fall Risk 
Checklist at Week 1. A person is considered at risk for falling if they had a score of 4 or 
more points on the CDC Checklist. On the baseline questionnaire, 7 out of 13 participants 
were at risk for falling. Refer to Table 3 for the Fall Risk Checklist results. Stepping On 
education included how vision impairments can impact your balance, and 7 out of 13 
participants reported having vision impairments, with most using glasses to see better. 
Only 2 participants reported having any type of surgical history within the past year. 
Table 3: Fall Risk Checklist Results. 
Yes No 
I have fallen in the past year, if yes, how many times? 5 8 
I use or have been advised to use a cane or walker to get around safely. If 1 (AD use not 12 
yes, what AD do you use most often? reported) 
Sometimes I feel unsteady when I am walking. 6 7 
I steady myself by holding onto furniture when walking at home. 3 10 
I am worried about falling. 6 7 
I need to push with my hands to stand up from a chair. 5 8 
I have some trouble stepping up onto a cmb. 4 9 
I often have to rush to the toilet. 4 9 
I have lost some feeling in my feet. 2 11 
I take medicine that sometimes makes me feel light-headed or more tired 1 (Takes 5 12 
than usual. How many prescription medicines do you take per day? prescriptions/ day) 
I take medicine to help me sleep or improve my mood. 2 11 
I often feel sad or depressed. 3 10 
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30 Second Sit-to-Stand Test 
Paired sample t-tests were used to compare scores of the 30sSTS at Week 1 and 
Week 7 of the Stepping On Program. Significance was found: the mean of Week 1 was 
11.54 repetitions, mean for Week 7 was 13.31 repetitions, Week 1 standard deviation was 
2.54, Week 7 standard deviation was 3.45, t(12)=-3.320, p=0.006, and a 95% CI: (-2.930) 
- (-0.608)). The difference in means shows an average improvement on the 30STS of 
1. 77 repetitions. This indicates that significant improvements were made in participants' 
30sSTS between Week 1 and Week 7. 
Four-Stage Balance Test 
The Week 1 assessment mean for the FSBT tandem stance for all 13 participants 
was 20.51 seconds. The Week 7 assessment mean for the FSBT tandem stance for 10 
participants was 23.92 seconds. An individual is considered a fall risk if they are not able 
to tandem stance for more than 10 seconds. 14 The p=0 .181 and t( 12)= -1.419, which is 
considered to be non-significant. However, the increase between pre- and post-
assessment mean indicates there was an increase in balance with a narrowed base of 
support. Also, the number of individuals at risk for falling decreased from 4 to 2 
participants by the end of the program. 
The Week 1 mean for the FSBT SLS for all 13 participants was 9. 72 seconds. The 
Week 7 mean for the FSBT SLS for all 10 participants was 12.37 seconds. The p value 
equaled 0.32 and the t(12) equaled -1.049, which is considered to be non-significant. 
However, again, this increase of 2.65 seconds in pre- to post- assessment mean signifies 
an increase in static balance on a single leg among most participants. An individual is 
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considered a fall risk if they are not able to hold a SLS for more than 10 seconds. 14 The 
number of individuals at risk for falling decreased by half, from 11 to 5 participants by 
the end of the program. 
Timed Up-And-Go Test 
Paired sample t-tests were used to compare scores of the TUG at Week 1 and 
Week 7 of the Stepping On Program between the 13 participants. The scores of the TUG 
were found as follows: Week 1 mean was 8.96 seconds, Week 7 mean was 8.61 seconds, 
Week 1 standard deviation was 2.42, Week 7 standard deviation was 2.49, the 
t(12)=0.686, the p=0.506, and a 95% CI= (-.758 - 1.454). This indicates that no 
significant improvements were made on the TUG in participants between Week 1 and 
Week 7. The MDC of 3. 5 seconds was not met by improvements that participants made. 11 
At Week 1, 6 out of the 13 participants did not meet the age norm as determined by the 
CDC. At Week 7, only 4 of the 13 participants did not meet the age norm as determined 
by the CDC. Although the results from the TUG were not statistically significant, we did 
find improvement to meet the age range in 2 participants. 
10-Meter Walk Test 
The Week 1 mean for all 13 participants was 1.19m/s, with 3 people determined 
to be at a risk for falling (<1.0 mis). The Week 7 mean was 1.28m/s, with only 2 people 
at a risk for falling. The mean difference between the start and end was 0.09m/s. The 
p=.029 and the t(l2)= -2.481, which is considered significant. A normal gait speed is 
l .37m/s. An individual is at risk for falling if their gait speed is <1.0m/s. If an 
individuals' gait speed is below or over l.0m/s, the MDC changes. If participants gait 
speed was> 1.0m/s, the MDC= 0.14m/s; if participants gait speed was< 1.0m/s, the 
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MDC= 0.1 lm/s. This means that a person who walks slower can show more significance 
with improvements in gait speed. 
Activities-specific Balance Confidence Scale 
Paired sample t-tests were used to compare scores on the ABC Scale between 
Week 1 and Week 7 among participants. The means scores on the ABC Scale were found 
to be statistically significant: Week 1 mean was 73.39%, Week 7 mean was 81.15%, 
Week 1 standard deviation was 24.42, Week 7 standard deviation was 19.68, t(12)= -
1.997, p=0.069, and a 95% CI= (-16.221)- (0.706)). This indicates that significant 
improvements were in self-confidence and fall risk on the ABC Scale between Week 1 
and Week 7. There is a possible ceiling effect to account for when using the ABC Scale, 
as 2 participants scored 100% on the ABC Scale at Week 1 of the program, therefore 
leaving no room for improvement. At Week 1, 7 out of 13 participants scored below 
67% to have an increased risk for falls. At Week 7, only 3 out of 13 participants scored 
below 67% to have an increased risk for falls. In order for an individual to be considered 
"high functioning", a score of at least 80% is needed. This shows significant 
improvement in self-confidence on the ABC Scale in 4 participants, to no longer score at 
risk for falls. 
Week 7 Stepping On Baseline Questionnaire 
Twelve out of 13 reported feeling improved balance and confidence while 
performing daily activities as a result of participating in the Stepping On program. There 
were 6 participants who had fallen at least once within the past year, but no falls were 
reported during the 7 week Stepping On program. A majority of the participants reported 
a moderate level of physical activity per week, but still added the prescribed strength and 
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balance exercises recommended by the program to their routines. There were only 2 
participants who reported non-compliance with the exercises due to sickness and 
traveling. The Stepping On program's standards state that if at least 5/7 (71.4% 
compliance) sessions are fulfilled, you completed the program. Many subjective 
comments were made on the Week 7 survey, including 4 individuals reporting "I am 
more aware ofmy surroundings", "awareness of the information helped the most", "I am 
much more aware of my balance issues", and "regular practice helped the most". 
Sum of Palls Risks 
A paired sample t-test was used to compare the sum of all falls risks between 
Week 1 and Week 7 of the Stepping On Program. Included in the sum fall risk was scores 
for the TUG, SLS, Tandem Stance, ABC Scale, and lOMWT/Gait Velocity, Weeks 1 and 
7. The mean was found to be 0.62 with a SD of 1.04, t(12)=2.125, p =0.055, and 95% CI 
=(-.015 - 1.246). The p value was significantly close to 0.05, so although it was not found 
to be a statistically significant change in sum of falls risks from Week 1 to Week 7, it was 
trending towards significant. See Table 4 for a summary of generalized results for all 
participants in the Stepping On Program. 
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Table 4: Summary of All Results 
Balance Pre- Post- Statistics Norms Interpretation 
Test Test 
Mean Mean 
ABC Scale 73.392 81.150 t(12)= - Norm=>80% Increased 
Score(%) 1.997 confidence 
P=.069 
TUG Test 8.957 8.609 t(12)= .686 Norm, 60-69= 8.1 Increased 
(sec) p=.506 sec mobility 
Norm, 70-79=8.5 
sec 
Norm, 80-89= 11.3 
sec 
Fall risk> 13.5 sec 
FSBT: 20.513 23.92 t(12)= - Fall risk <10 sec Increased 
Tandem 1.419 balance with 
(sec) p=.181 narrow BOS 
FSBT: SLS 9.716 12.373 t(12)= - Norm, 60-69= 22.5 Increased 
(sec) 1.049 sec balance with 
p=.315 Norm, 70-79= 14.2 nanowBOS 
sec 
Norm, 80-99= 8.5 
sec 
Fall risk <10 sec 
30sSTS test 11.5 13.3 t(12)= - Norm, 60-69= >12 Increased leg 
(reps) 3.320 reps strength and 
p=.006 Norm, 70-79= >10 endurance 
reps 
Norm, 80-84= >9 
reps 
lOMWT 1.188 1.284 t(12)= - Norm, 60-69= 1.2 Increased 
(rn/s) 2.481 mis walking speed 
p=.029 Norm, 70-79= 1.1 
mis 
Norm, 80+ = 1.0 
m/s 
Fall risk <1.0 m/s 
Fall risk 1.538 .923 t(12)= Range: 0-5 Decreased fall 
2.125 risk 
p=.055 
Subjects 5 0 NIA Fall risk, CDC Past individual 
reporting checklist: >4 falls falls all 





The purpose of this study was to determine whether participants in a 7-week fall 
prevention class, Stepping On, experienced improved balance and self-confidence at the 
completion of the program. All participants showed eagerness and motivation to improve 
their balance. Participants demonstrated a significant increase in repetitions on the 
30sSTS and increase in gait velocity on the lOMWT. 
On the 30sSTS, significant improvements were found among participants. The 
improvements in repetitions during the 30sSTS signifies increases in participants lower 
extremity strength and endurance. As stated earlier, MDC for the 30sSTS is 3.3 
repetitions.3 Over one-third of the participants made improvements on the 30sSTS at the 
level of MDC. The 30sSTS test does not have a ceiling effect that needs to be accounted 
for. 
Fall risk was identified by: TUG score> 12 seconds, gait speed< l.0m/s, SLS < 
10 seconds, and tandem stance <l 0 seconds. The sum of these scores showed were 
trending towards significant with a paired sample t-test. There was not statistically 
significant score improvements on the ABC Scale alone, but results were trending 
towards significance. This demonstrates that participants in the Stepping On Program is 
beneficial for community-dwelling older adults. The program can reduce participants' 
risk of falling with good attendance and compliance with each patiicipant attending at 
least 5 of 7 sessions of the program. The Stepping On Program focuses on increasing 
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participants' lower extremity strength, endurance, static and dynamic balance, and 
awareness of fall causation. The program also helps to strategize ways to prevent falling, 
as well as what to do in the instance of a fall. This increased knowledge and awareness, 
along with good adherence to the balance and strengthening exercises, is what 
presumably can help to decrease fall risk among patiicipants. Future studies could 
include a larger sample size and look at seasonal patterns related to fall risk, as well as 
focus on specific components that might lead to fall risk. In addition, future studies could 
conduct all four physical assessments in the same order for participants, to account for 
any fatigue, as a person would be expected to perform better on tests they performed first 
versus the last one performed. 
Although the results of the TUG were not found to show significant 
improvements among the participants, 69% of participants met the norm for their age 
range. Comparing this study to the one done on Stepping On participants in Colorado, 
New York, and Oregon, they found significant results on the TUG, especially those at 
high-risk. These studies were similar, in that both groups of participants reported 
increased confidence following the Stepping On Program. 
Although participants in this study did not show significant improvement on the 
SLS and Tandem Stance tests from Week 1 to Week 7, they achieved at least the same 
score on each test, showing that they maintained their lower extremity strength and 
balance as demonstrated at Week 1. In Week 1 to Week 7, SLS fall risk was unvaried in 5 
participants, tandem fall risk decreased from 3 participants to 2 participants, and there 
was no significant change in scores on the ABC Scale, but the scores were trending 
towards significance. This non-significance could be due to the possible ceiling effect. 
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Some participants self-scored 100% (80% being considered high level of functioning) on 
the ABC Scale at Week 1, meaning they already had high self-confidence before 
beginning the Stepping On Program. 
Four of the 13 participants reported a significant past medical history within the 
past year, and each had at least 1 co-morbidity. This could affect participants' ability to 
perform well on each of the tests and their ability to show improvement in balance. Some 
participants' also requested modifications on exercises due to things like knee and hip 
pain, which could also affect participant outcomes and home compliance with exercises. 
According to information from SheITington et al, 23 evidence has shown that an 
effective exercise program for fall prevention should have a length of at least 25 weeks, 
with 2 sessions each week. The authors also stated that a portion of the exercise program 
should be "devoted to exercises and activities to improve balance" in order to 
successfully reduce falls. The Stepping On Program does incorporate exercises and 
activities directly related to improving balance, but it only runs for 7 weeks, with 1 
session per week. But, if the time spent by participants performing their exercises at 
home was considered, it would be 3 hours per week, but still falls short on program 
length. This means that if an older adult was performing only the exercises prescribed by 
the Stepping On Program, and getting no other forms of physical activity, the participants 
are not receiving the amount of exercise that is necessary to affect their fall risk. 
Therefore, participants should be encouraged to continue the exercise past the 7-week 
program length, or to seek outside opportunities for exercise, like group exercise (Silver 
Sneakers, Bone Builders, Yoga, Tai Chi) classes for example. 
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The Stepping On Program has been previously shown to be effective in reducing 
the risk of falls among the elderly community-dwelling population. 6 The method of 
combining fall risk education with strengthening and balance exercises to adequately 
address fall prevention is effective to increase self-confidence and decrease the risk of 
falling. 24 Limitations of this study was the average age of the participants (76.4 years), 
and the short duration between pre- and post-program assessments (7 weeks). Since the 
mean age of the participants was older, improvements in balance may be harder and take 
longer to achieve than in a younger population. The short duration of 7 weeks between 
Week 1 and Week 7 assessments may not give the participants adequate time to show 
optimal improvements in their balance and strength. More research is necessary to 
determine the effects of the program on people over 80 years old and those with 
significant comorbidities. In addition to the 2 weeks of assessments, it is recommended to 
follow up with patients at the 3 month mark to conduct the same functional assessments 
for change over a longer period of time. Future studies could examine the comparison 
between the 30sSTS, FSBT, SLS/Tandem Stance, TUG, and ABC Scale. In addition, 
research on the reliability, validity, and age normative data should be conducted on the 




From the ABC Scale Week 1, 46% of the participants were at in increased fall 
risk from their decreased confidence. When taken the same scale in Week 7, the 
percentage dropped to 30% with increased confidence rates. For the lOMWT the 
percentage at a fall risk dropped from 30% to 20% from Week 1 to Week 7. In addition, 
sufficient lower extremity strength and dynamic balance are needed to keep a safe gait 
speed. In looking at the results from the 30sSTS, the majority of participants were able to 
increase their scores by at least 3.3 repetitions between Week 1 and Week 7, indicating 
significant improvements based on research. The improvements in repetitions also 
signifies increases in participants lower extremity strength and endurance. At the 
completion of the 7-week Stepping On Fall Prevention Program participant confidence 
levels improved, activity levels increased, and self-perceived balance improved as well. 
Overall, the clinical significance of this study suggests that a 7-week fall 
prevention program, such as Stepping On, is effective at reducing the risk of falls in 
community-dwelling older adults. This study found the 30sSTS test and gait speed 
velocity (l0MWT) were significant in change, indicating an improvement in dynamic 
balance, lower extremity strength, and endurance. Also, the ABC Scale and the sum of all 
fall risks had a tendency to be significant, indicating an increase in participants' self-
confidence in balance. It is important to keep in mind that factors such as the small 
sample size, participants past medical history, and physical activity levels may have 
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influenced the results of this study. Physical therapy has an essential role in decreasing 
risk factors and incidence of falls by combining assessments, education and exercise to 




Exercises at a glance 
BALANCE EXERCISES 
For more specific instructions on advancing each 
exercise, refer back to the manual. 
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APPENDIXB 
University of North Dakota Human Subjects Review Form 
All research with human participants conducted by faculty, staff, and students associated with the University ofNorth Dakota, 
must be reviewed and approved as prescribed by the University's policies and procedures goven;ring the use of human subjects. 
It is the intent of the University of North Dakota (UND), through the Institutional Review Board (IRB) and Research 
Development and Compliance (RD&C), to assist investigators engaged in human subjc.ct research to conduct their research 
along ethical guidelines reflecting professional as well as community standards. The University has an obligation to ensure 
that all research involving human subjects meets regulations established by the United States Code of Federal Regulations 
(CFR). When completing the Human Subjects Review Form, use the "IRB Checklist'' for additional guidance. 
Please provide the information requested below. Handwritten forms are not accepted- responses must be typed on the form. 
Principal Investigator: Meridee Danks -----------------------------~-----
Te le phone: 777-3861 E-mail Address: meridee.danks@med.und.edu 
Complete Mailing Address: 501 North Columbia Road, Stop 9037, Grand Forks, ND 58202-9037 
School/College: UNDSMHS Department: Physical Therapy -----------------
Student Adviser (if applicable): --------------------------------
Telephone: E-ma,il Address: 
Address or Box#: --------------------------------------
School/Co 11 e g e: Department: 
----------------
Project Title: The Effectiveness of the "Stepping On" Program for Reducing the Incidence ofFalls in the Elderly 
Proposed Project Dates: Beginning Date: Completion Date; ongoing -----------(Jn cl u ding data analysis) 
Funding agencies supporting this research: NA 
Did the contract with the funding entity go through UND Grants and Contracts Administration? D YES or [8] NO 
Attach a copy of the contract. Do not include any budgetary information. The IRB will not be able to review the study without 
a copy of the contract with the funding ageJ;lcy. 
0 YES or □ NO 
Does any researcher associated with this project have an economic interest in the tesearch, or act as an 
officer or a director of any outside entity whose financial interests would reasonably appear to be 
affected by the research? If yes, submit on a separate piece of paper an additional explanation of the 
financial interest. The Principal Investigator and any researcher associated with this project should 
have a Financial Interests Disclosure Document on :file with their department. 
Will any research participants be obtained from another organization outside the University of North 
~ YES or D NO Dakota ( e.g., hospitals, schools, public agencies, American Indian tribes/reservations)? 
Will any data be collected at or obtained from another organization outside the University of North 
~ YES or O NO Dakota? 
If yes to either of the previous two 
questions, list all organizations: Holy Family Church, Northwood Senior Center, Grand Forks Senior Center and Calvary 
T J1tberan Church and other community center~ where Stenuinp- On classes are held 
Letters from each organization must accompany this proposal. Each letter must illustrate that the organization 
understands its involvement and agrees to particip;tte in the study. Letters must include the name and title of the 
individual signing the letter and should be printed on orga 32 ·onal letterhead. 
Revised 04/02/12 1 
Does any external site where the research will be conducted have its own JRB? 0 YES 12] NO O N/ A 
If yes, does the external site plan to rely on UND's IRB for approval of this study? DYES D NO O N/A 
(If yes, contact the UND IRB at 701 777-4279 for additional requirements) 
If your project has been or will be submitted to other IRBs, list those Boards belQw, along with the status of each proposal. 
________________ _ Date submitted: -,-___ Status: 0 Approved D Pending 
- - ----- - - ---------Date submitted: _ ___ Status: 0 Approved D Pending 
(include the name and address of the IRB, contact person at the IRB, and a phone number for that person) 
Type of Project: Check "Yes" or "No" for each of the following. 
D YES or O NO New Project O YES or 12]" NO Dissertation/Thesis/Independent Study 
12] YES or D NO Continuation/Renewal . 0 YES or 12] NO Student Research Project 
Is this a Protocol Change for previously approved project? If yes, submit a signed copy of this form with 
[2] · YES or D NO the changes bolded or highlighted. 
0 YES or 12] NO 
0 YES or 12] NO 
Does your project involve abstracting medical record information? If yes, complete the HIP AA 
Compliance Application and submit it with this form. 
Does your project include Genetic Research? 
Subject Classification: This study will involve subjects who are in the following special populations: Check all that apply. 
0 Children ( < 18 years) D UND Students 
D Prisoners D Pregnant Women/Fetuses 
D Cognitively impaired persons or persons unable to consent 
D Other -----------------------------------Please use appropriate checklist when children, prisoners, pregnant women, or people who are unable to consent will be 
involved in the research. 
This study will involve: Check all that apply. 
D Deception (Attach Waiver or Alteration of Informed 
Consent Requirements) 
D Radiation 
D New Drugs (IND) IND# ___ Attach Approval 
0 Jnvestigational Device Exemption (IDE) # --~Attach Approval 
0 Non-approved Use ofDrug(s) 
[8J None of the above will be involved in this study 
I. Project Overview 
0 StemCells 
0 Discarded Tissue 
0 Fetal Tissue 
0 Human Blood or Fluids 
0 Other 
Please provide a brief explanation (limit to 200 words or less) of the rationale and purpose of the study, introduction of any 
sponsor( s) of the study, and justification for use of human subjects and/or special populations ( e.g., vulnerable populations such 
as children, prisoners, pregnant women/fetuses). 
Falls are a major concern in the elderly population. Falls can lead to impairments, functional limitations and 
disabilities. The North Dakota Department of Health, Division oflnury Prevention and Control has initiated 
the Stepping On program in several communities across North Dakota The Stepping On program is, an 
established multifacted community-based program using small-group based learning, designed to improve 
fall self-efficacy, encourage behavioral change, and to reduce falls. Two-hour sessions are conducted 
weekly for 7 weeks with a follow-up home visit and a 3 month booster session. The aim of this study is to 
test whether the Stepping On program is effective in reducing falls in elderly people living at home. 
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II. Protocol Description 
Please provide a thorough description of the procedures to be used by addressing the instructions under each of the following 
categories. 
1. Subject Selection. 
a) Describe recruitment procedures (i.e., how subjects will be recruited, who will.recm.it them, where and when they will be 
recruited and for how long) and include copies of any advertisements, fliers, etc., that will be used to recruit subjects. 
Subjects will be recruited from participant in the Stepping On program by word of mouth at 
community locations such as Holy Family Church, Northwood Senior Center,Grana Forks Senior 
Center and Calvary Lutheran Church. The Stepping On program is being set-up at these locations. 
b) Describe your subject selection procedures and criteria, paying special attention to the rationale for including subjects from 
any of the categories listed in the "Subject Classification" section above. 
Subjects need to be attendees of the Stepping On program which is designed for individuals who are 65 
or older and living in his/her own home and able to walk independently outside their home. 
c) Descn'be your exclusionary criteria and provide a rationale for excluding subject categories. 
Exclusion criteria includes any cognitive problems associated with dementia and being homebound 
(unable to independently leave home). 
d) Describe the estimated number of subjects that will participate and the rationale for using that number of subjects. 
The goals recruit approx 12 subjects at each site that Stepping On is held (i.e., Holy Family, 
Northwood, Grand Forks Senior Centers and Calvary Lutheran Church) to participate in the research 
study. Tue Stepping On program recommends limiting the number of participants to no more than 15 
~or the 7-week program. 
e) Specify the potential for valid results. If you have used a power analysis to determine the number of subjects, describe 
your method. 
Only 10-15 people will be attending the Stepping On program at each site so this will limit the number. 
2. D.escription of Methodology. 
a) Describe the procedures used to obtain infonned consent. 
Participants of the Stepping On program will be asked if they would like to be part of this study on the 
introduction day of the program. If they are interested they will be given an informed consent form to 
review. Questions will be addressed and if willing to participate signatures will be obtained. Each 
volunteer will be given a copy of the consent form. 
b) Describe where the research will be conducted. Document the resources and :facilities to be used to carry out the proposed 
research. Please note staffing, :funding, and space available to conduct tliis research. 
Community sites such as Holy Family Church in Grand Forks, ND, Northwood Senoir Center in 
Northwood, ND, Grand Forks Senior Center and Calvary Lutheran Church in Grand Forks, ND. 
c) Indicate who will carry out the research procedures. 
Meridee Danks, Michelle LaBreque and Schawnn Decker physical therapists from UND physical 
therapy department; UND-PT students will be assisting as needed. 
d) Briefly describe the procedures and techniques to be used and the amount of time that is required by the subjects to 
con;i.plete them. 
Assessments will occur at Weeks 1 and 7 and then at 3 month booster session and at 6 months post 
Stepping On program recheck. Assessment will include the following: 
1. Baseline Questionnaire and Fall Risk Survey - are filled out as part of the Stepping On program. 
Questionnaire is to gather demographic~ mobility and falls information. Time to complete is ~ 10 
minutes. 
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Additional test performed (beyond Stepping On gathered information) 
2. Activities-specific Balance Confidence (ABC) Scale - subject rates level of confidence in doing 
everyday activities with out falling using a 0 - 100% scale (0 = no confidence to 100 = completely 
confident). Total score is.sum of 16 individual activity scores, which is than averaged, the higher the 
score the less concerns the subject has about falling. Time to complete is less than 5 minutes. 
3. Sit to Stand Test (STS) - the subject will be asked to go from a sit to stand for 30 seconds. The 
number of repetitions will be completed in 30 sec and the length of time to complete the first 5 sit to 
stands will be recorded. This is an objective measurement of strength and balance. Time to complete 
~3 minutes. 
4. Timed Up and Go Test (TIJG) - the test requires that subjects stand up from a chair, walk 10 ft, tum 
around, and return. The time to complete the activity is recorded. . A second trial will be performed 
with the subject perfoming a cognitive task (i.e. subtracting by 3s or spelling words) while walking. A 
safety belt will be used when pe1forming the assessment. Time to complete is 1 minute. This is an 
objective measure of balance in an activity of daily function. GAITRite electronic walkway may be 
used if available to allow the researchers to gather greater data on subjects walking during the above 10 
meter walk. 
5. Four"' Test Balance Scale (FTBS) -This is a balance test that progressively challenging. The test is 
stop if the person is unable to perfonn task for the required amount of time. Intially, the subject is 
asked to stand with feet together for 10 seconds with eyes open; if able to perfom this activity the 
subject is then asked to stand in a semi-tandem position (feet touching but one foot slightly ahead of 
the other) for 10 sec; if able to do so, the subject then is asked to perfonn a tandem stand (heel to toe) 
for 10 sec; if able to do so, the subject will be progressed to one leg stand for up to 30 seconds. If 
subject is unable to stand for 30 sec, time of trial will be recorded_ A safety belt will be used during 
this assessment. Time to complete is 3-5 minutes. This is an objective measure of balance and 
strength. 
6. Fall and Activity Survey and Stepping On Participation Evaluation - each subject will be given a 
survey following the completion of Stepping On sessions at Week 7, at 3-month Booster session and at 
the 6 months recheck to record any falls that have occurred and to monitor follow through of assigned 
strength and balance .exercises. Fall is defined as an event that results in a person unintentionally 
coming to rest on the ground, floor, or other lower leveL (Buchner) If a subject is unable to attend the 
Booster session and/or at the 6-month recheck they will be contacted by phone or mail in regards to the 
survey 
e) Describe audio/visual procedures and proper disposal of tapes. 
NA 
t) Describe the qualifications of the individuals conducting all procedures used in the study. 
Meridee Danks has been a practicing physical therapist for 28 years and has a speciality certification in 
Neurologic Physical Therapy. Michelle LaBrecque and Schawnn Decker have been a practicing 
physical therapist for 30+ years and have Doctorate of Physical Therapy. UND-PT students will be 
supervised & trained as needed. 
g) Describe compensation procedures (payment or class credit for the subjects, etc.). 
NA 
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Attachments Necessary: Copies of l;lll instruments (such as survey/interview questions, data collection forms completed by 
subjects, etc.) must be attached to this proposal. 
3. Risk Identification. 
a) Clearly describe the anticipated risks to the subject/others including any physical, emotional, and financial risks that might 
result from this study. 
There is a minimal risk of loss of balance with the balance assessments (TUG/FTBS/etc ). Each of 
these test will be performed with a safety belt and spotter to prevent any falls. The subject will be 
instructed that they can quit the activity at any time if they do not feel safe performing it. 
b) Indicate whether there will be a way to link subject responses and/or data sheets to consent forms, and if so, what the 
justification is for having that link. 
There will be a link to each subject in order to compare to survey info1mation at recheck times. Once 
all the data ( after 6-month recheck) is collected the link will be destroyed. 
c) Provide a description of the data monitoring plan for all research that involves greater than minimal risk. 
NA 
d) If the PI will be the lead-investig~tor for a multi-center study, or if the PI's organization will be the lead site in amulti-
center study, include information about the management of information obtained in multi-site research that might be 
relevant to the protection of research participants, such as unanticipated problems involving risks to participants or others, 
interim results, or protocol modifications. 
NA 
4. Subject Protection. 
a) Describe precautions you will take to minimize potential risks to the subjects ( e.g., sterile conditions, informing subjects 
that some individuals may have strong emotional reactions to the procedures, debriefing, etc.). 
A safety belt and spotter will be used during each balance assessment. Subjects will be informed that 
they can stop any activity that they do not feel safe performing. 
b) Describe procedures you will implement to protect confidentiality and privacy of participants (such as coding subject data, 
removing identifying information, reporting data in aggregate form, not violating a participants space, not intruding where 
one is not welcome or trusted, not observing or recording what people expect not to be public, etc.). If participants who are 
likely to be vulnerable to coercion and undue influence are to be included in the research, define provisions to protect the 
privacy and interests of these participants and additional safeguards implemented to protect the rights and welfare of these 
participants. 
All data will be coded and identifying information removed once all data is gathered. Any reporting 
will be in aggregate form. The assessments will be performed in a private room. Follow-up survey's 
will be sent back to researcher with ID number only. 
c) Indicate that the subject will be provided with a copy of the consent form and how this will be done. 
Each subject will be provided with a copy of the consent form. 
d) Describe the protocol regarding record retention. Please indicate that research data from this study and consent forms will 
both be retained in separate locked locations for a minimum of three years following the completion of the study. 
Describe: 1) the storage location of the research data (separate from consent forms and subject personal data) 
2) who will have access to the data 
3) how the data will be destroyed 
4) the storage location of consent forms and personal data ( separate from research data) 
5) how the consent forms will be destroyed 
1. The research data will be stored separately -from the consent form and other personal data. 
2 . Only the researchers will have access to the data. 
3, The data will be kept a minimum of 3 years 36 vill be shredded once data analysis is completed. 
4. Consent fo1ms/personal data and data will be stored in separate files in the locked office of the 
resear~her. 
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5. The consent forms will be kept a minimum of 3 years and then will be shredded. 
e) Describe procedures to deal with adverse reactions (referrals to helping agencies, procedures for dealing with trauma, etc.). 
RefeITals will be made to family physcian if subjects have concerns regarding their balance. 
f) Include an explanation of medical treatment available if injmy or adverse reaction occurs and responsibility for costs 
involved. 
Subject will be referred for medical treatment if required for any injury that may occur during 
assessment. The reponsibility of cost related to any treatment will be the reponsibility of the subject. 
ID. Benefits oftbe Study 
Clearly describe the benefits to the subject and to society resulting from this study ( such as learning experiences, services 
received, etc.). Please note: extra credit and/or payment are not benefits and should be listed in the Protocol Description section 
under Methodology. 
Subjects will be able to have their balance assessed at no cost. They will be able to see if there was any 
benefit of attending Stepping On program. General benefit to society to see how effective a preventative 
balance program can be. 
N. Consent Form 
Clearly describe the consent process below and be sure to include the following information in your description (Note: Simply· 
stating 'see attached consent form' is not sufficient. The items listed below must be addressed on this form.): 
4) Steps taken to minimize the possibility of coercion or undue influence 
5) The language to be used by those obtaining consent 
6) The language understood by the prospective pru.ticipant or the legally authorized representative 
7) The information to be communicated to the prospective participant or the legally authorized representative 
1. Meridee Danks, Michelle LaBrecque and/or Scha1"-nn Decker will conductthe consent jnterview. 
2. Researchers listed above will provide the consent forms. 
3. No waiting period. 
4. Prospective subjects will be told that research is voluntary and that if they do decide to participate 
that they are able to stop at any time without any penalty. 
5. English 
6. English 
7. The consent form will indicate the assessments to be performed and the amount of time to perform 
them and who will be performing the assessments. 
A copy of the consent form must be attached to this proposal. If no consent form is to be used, document the procedures to be 
used to protect human subjects, and complete the Application for Waiver or Alteration of Informed Consent Requirements. Refer 
to form IC 701-A, Informed Consent Checklist, and make sure that all the required elements are included. Please note: All 
records attained rpust be retained for a period of time sufficient to meet federal; state, and local regulations; sponsor 
requirements; and organizational policies. The consent form must be written in language that can easily be read by the subject 
population and any use of jargon or technical language should be avoided. The consent form should be written at no higher 
than an 8th grade reading level, and it is recommended that it be written in the third person (please see the example on the 
RD&C website). A two inch by two inch blank space must be left on the bottom of each page of the consent form for the IRB 
approval stamp. 
Necessary attachments: 
D Signed Student Consent to Release of Educational Record Form (students only); 
[XI Investigator Letter of Assurance of Compliance; 
[XI Consent form, or Waiver or Alteration of Informed Co 37 .equ.irements (Form IC 702-B) 
[XI Surveys, interview questions, .etc. (if applicable); 
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D Printed web screens (if survey is over the Internet); and 
0 Advertisements. 
By signing below~ you are verifying that the information provided in the Human Subjects Review Form illJd attached 
;;1~;;"/[/7i/Z''°mp~kdasm7z~ 17-( S yFU ~ 
(Princip~vestigator) Date: 
(Student Adviser) Date: 
Requirements for submitting proposals: 
Additional infonnation can be found on the IRB web site at: http://und.edu/research/research-economic-
development/institutional-review-board/. 
Original Proposals ~nd all attachments should be submitted to: Institutional Review Board, 264 Centennial Drive Stop 7134, 
Grand Forks, ND 58202-7134, or brought to Room 106, Twamley Hall. 
Prior to receiving IRB approval, researchers must complete the required IRB human subjects' education. Please go to: 
http://und.edu/rese..arch/research-economic-development/institutional-review-board/human-subiect-education.cfin 
The criteria for determining what category your proposal will be reviewed under is listed on page 3 of the IRB Checklist. Your 
reviewer will assign a review category to your proposal. Should your protocol require full Board review, you will need to 
provide additional copies. Further information can be found on the IRB website regarding required copies and IRB review 
categories, or you may call theJRB office at 701 777-4279. 
In cases where the proposed work is part of a proposal to a potential :funding source, one copy of the completed proposal to the 
funding agency (agreement/contract if there is no proposal) must be attached to the completed Human Subjects Review Form if 
the proposal is non-clinical; 5 copies if the proposal is clinical-medical. If the proposed work is being conducted for a 
pharmaceutical company, 5 copies of the company's protocol must be provided. 
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APPENDIXC 
INFORMED CONSENT 
TITLE: The Effectiveness of the "Stepping On" Program for 








A person who is to participate in the research must give his or her informed consent to such 
participation. 'This consent must be based on an understanding of the nature and risks of the 
research. This document provides information that is important for this understanding. Research 
projects include only subjects who choose to take part. Please take your time in making your 
decision as to whether to participate. If you have questions at any time, please ask. 
WHAT IS THE PURPOSE OF TIDS STUDY? 
You are invited to be in a research study that will look at the effectiveness of education and 
exercise in reducing falls. You have been identified as a possible subject as you are presently 
participating in the "Stepping On" program. The purpose of this reseatch study is to test whether 
the Stepping On program is effective in reducing falls in older people living at home. 
Participants need to be 65 or older, live in on their own, and be able to walk independently in the 
community. 
HOWMANYPEOPLEWJLLPARTICIPATE? 
Approximately 10-12 people at each site will take part in this study being performed by 
University of North Dakota Department of Physical Therapy. 
HOW LONG WILL I BE IN TIDS STUDY? 
Your participation in the study will last the same length of time you will be in the Stepping On 
program (7 weeks with a 3 & 6-month follow-up). Th~ assessment times will be at the same 
days as when you will be attending your Stepping On program. Each visit will take about 10 
minutes during the Day 1, Day 7, 3-month & 6-month recheck of the Stepping On program. 
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Date ----
Subject Initials: __ _ 
WHAT WILL HAPPEN DURING TIDS STUDY? 
Assessments will occur at Week I and 7 sessions and then at 3 month booster session and at 6 
month recheck at the same site. Assessment will include the following: 
L Baseline Questionnaire and Fall Risk Survey - are filled out as part of the Stepping On 
program. Questionnaire is to gather demographic, mobility and fall information. You are 
free to skip any questions that you prefer not to answer. Time to complete is ~ 10 minutes. 
Additional test performed (beyond Stepping On gathered information), include: 
2. Activities-specific Balance Confidence (ABC) Scale - subject rates level of ~onfidence 
in doing everyday activities with out falling using a O - 100% scale (0 = no confidence to 
100 = completely confident). Total score is sum of 16 individual activity scores, which is 
than averaged, the higher the score the less concems the subject has about falling. Time to 
complete is less than 5 minutes, 
3. Sit to Stand Test (STS) - the subject will be asked to go from a sit to stand for 30 
seconds. The number of repetitions will be completed in 30 sec and the length of time to 
complete the first 5 sit to stands will be recorded. This is an objective measurement of 
strength and balance. Time to complete~ 3 minutes. 
4. Timed Up and Go Test (TUG) - the test requires that subjects stand up from a chair, 
walk 10 :ft, tum around, and return.. The time to complete the activity is recorded. A 
second trial will be perforn:i-ed with the subject perfoming a cognitive task (i.e. subtracting 
by 3s or spelling words) while walking. A safety belt will be used wheri. performing the 
assessment. Time to complete is 1 minute. This is an objective measure of balance in an 
activity of daily function. If available, the GAITRite electronic walkway may be used to 
allow the researchers to gather greater data on subjects walking parameters during the 10 
meterwalk. 
5. Four-Test Balance Scale- This is a four part balance test, each part progressively 
challenges a person balance. The subject first w.Jl try to balance for 10 seconds with feet 
together, then with feet together but one slightly ahead of the other, progressing to one foot 
in front of the other (heel-toe) and lastly, the subject stands on one leg for up to 30 seconds 
with eyes open. If subject is unable to stand for the alotted time for any part the test will be 
stopped. A safety belt will be used during this assessment, Time to complete is 3-5 
minutes. This is an objective measure of balance and strength. 
6. Fall and Activity Survey and Stepping On Participation Evaluation - each subject will 
be given the 2 survey' s following the completion of Stepping On session at Week 7, at 3-
month Booster session and at the 6 months recheck to record any falls that have occu1Ted 
and to monitor follow through of .assigned strength and balance exercises. Fall is defined 
as an event that results in a person unintentionally coming to rest on the ground, floor, or 
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Subject Initials: __ _ 
other lower level. (Buchner) If a subject is unable to attend the Booster session and/or at 
the 6-month recheck they will be contacted by phone or mail in regards to the survey. 
WHAT ARE THE RISKS OF THE STUDY? 
There may be some risk from being in this study, mainly with the potential to lose your balance. 
This risk will be minimized by use of safety precautions. Fo:r each physical balance assessment a 
safety belt and spotter will be used to prevent any falls. You can decide not to perform any 
assessment that you do not feel comfortable/safe performing. 
WHAT ARE THE BENEFITS OF TIDS STUDY? 
You benefit personally from being in this study. However, we hope that, in the future, other 
people might benefit from this study because it may help identify benefits of prevention 
education and exercise on falls in the elderly population. You may benefit by knowing your 
balance strengths and weakness that will be identified by the assessment scores. 
ALTERNATIVES TOP ARTICIP ATING IN TIDS STUDY 
You can decide to participant only in the Stepping On program and not in the research study. 
WILL IT COST ME ANYTHING TO BE IN TIDS STUDY? 
You will not have any costs for being in this research study. Nor will you be paid for being in 
this research study. 
WHO IS FONDING THE STUDY? 
The University of North Dakota and the research team are receiving no payments from other 
agencies, organizations, or companies to conduct this research study. 
CONFIDENTIALITY 
The records of this study will be kept private to the extent permitted by law. fu any report about 
this study that might be published, you will not be identified. Your study record may be reviewed 
by Government agencies, the UND Research Development and Compliance office, and the 
University ofNorth Dakota Institutional Review Board Any information that is obtained in this 
study and that can be identified with you will remain confidential and will be disclosed only with 
your permission or as required by law. Confidentiality will be maintained by means of assigning 
you an identification number that will be used instead of your name on any data that is kept. 
Your signed consent fonn and your data will be stored separately in a locked room. Only the 
researchers will have access to any identifiable informatiou. If we write a report or article about 
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Date ____ _ 
Subject Initials: __ _ 
this study, we will describe the study results in a summarized manner so that you cannot be 
identified, 
IS TIDS STUDY VOLUNTARY? 
Your participation is voluntary. You may choose not to participate or you may discontinue ymu· 
participatio11 at any time without penalty or loss of benefits to which you are otherwise entitled. 
Your decision whether or not to participate will not affect y01ir cmrent or future relations with 
the University ofN01ih Dakota or the Stepping On program 
CONTACTS AND QUESTIONS? 
The researchers co11ducting this study are Meridee Danks and Beverly Johnson. You may ask 
any questions you have now. If you later have questions, concerns~ or complaints about the 
research please contact Meridee Danks or Beverly Johnson at 701-777-2831 during the day. 
If you have questions regarding your rights as a research subject, or if you have any concerns or 
complaints about the research, you may contact the University of North Dakota Institutional 
Review Board at (701) 777-4279. Please call this number if you cannot reach research staff, or 
you wish to talk with someone else. 
Your signature indicates that this research study has been explained to you, that your questions 
have been a11swered, and that you agree to take pa1t in this study. You will receive a copy of thls 
fo1m. 
Subjects Name; (Print) _____________________ _ 
Signature of Subject Date 
I have discussed the above points with the subject or, where appropriate~ with the subject's 
legally authorized representative. 
Signature of Person Who Obtained Consent Date 
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APPENDIXD 
· Yes or No 
Yes or· No 
Yes or No 
Stepping On Baseline Questionnaire - Week 1 
. Do you have any vision impairments? (glasses, macular 
degeneration, glaucoma, etc.) 
*If yes, what kind? 
Have you had any surgeries in the la_st year? (hip, knee, etc.} 
· *lf:ves, what kind? 
Have you had any major health issues in the past year? 
*If yes, briefly describe. 
Yes or No Do you have difficulty with walking or balance? 
Yes or No · Do you exercise regularly (3x/week or more)? 
.:...t-~--
* If yes, what type of exercise & ·how often do you perform it? 
*How would you rate your level of physical activity on a· typical day? (circle on_e) 
Inactive Minimally Active Moderately Active Highly Active . 
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Name 
Stepping On - Week 1 
Fall Risk CheckU~~ (CDC) -
------------ Age Date -----
Please Circle "Yes" or "No" for each statement below. (.)indicates# of points. 
Yes·(2) or No (0) I have fallen in the past year. If yes, how many times? __ _ 
Yes (2) or. No (O) I use or have been advised to use a cane or walker to get 
around safely. 
*If yes, what assistive device do you use most often? 
Yes (1)'"5~r ;;No t65 Som~tf~es ·1 feel unsteac{,.when I am walking. 
Yes (1_) or No (O) I steady myself by holding onto furniture when walking at · 
. home. 
Yes (1) or No-{O) I am worried about falling. 
Yes (1) or No (0) I need to push with my hands to stand up from a chair. 
Yes (1) or No (0) I have some trouble.stepping up onto a c_urb. 
Yes (1) or No (0) I often have to rush to the toilet. 
Yes (1) or No (O) I have lost some feeling in my feet. 
Yes (1) or No (0) I take medicine that sometimes makes me feel light-headed or 
more tired than usual. · 
*How many prescript.ion medicines do you take per day?_·_. 
Yes (1) or No (O) I take medicine to help me sleep or improve my mood. 
Yes (1) or No (0) · I often feel sad or depressed. 
TOTAL __ _ Add up the number of points for each. 11yes" answer. If you 
scored 4 points or more; you may be at risk for falling. 
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Date ___ _ Name _________ _ 
Stepping On Survey - Week 7 
1. Do you feel your balance and confidence have improved while performing daily 
activities as a result of participating in the Stepping On Program? 
Balance Yes No 
Confidence Yes No 
If yes, what information helped you the most? 
2. A fall is any event that led to an unplanned, unexpected contact with a supporting 
surface such as the floor. Have you fallen since starting the Stepping On Program? 
Yes No __ If yes, how many falls since the program began: __ _ 
Describe the cause of fall(s) and any injuries that occurred: 
3. How would you rate your present level of daily physical activity? (circle one) 
Inactive/Low Moderate High 
If your physical activity is limited, what do you think is the major reason? 
4. Have you performed the Stepping On exercises faithfully? 
Yes_No_ 
If no, what has kept you from performing the exercises as per the recommended 
amount of times? 
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If yes, record on the chart below how often each week you perform the Stepping On 
exercises, the number of repetitions you do of each exercise, and the amount of weight 
you use with the strength exercises? 
Balance Exercises: 











5. Do you have any difficulties performing the above exercises? 
Yes No __ _ If~ describe what difficulties you are having? 
6. Had you been actively exercising at home prior to the Stepping On program? 
Yes No If yes, what type of exercise did this include? 
How frequently do you perform these? ___ _ 
7. Do you participate in community exercise groups (other than Stepping On program)? 
Yes No If yes, what group and/or type of exercise? 
How often do you attend? ___ _ 
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The Activities-Specific Balance Confidence (ABC) Scale 
Patient Name: DOB: Date: ------------- ----- ------
For each of the following activities, please indicate your level of self-confidence by choosing a 
corresponding number from the following rating scale: 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
No confidence ----------------------------------------------------------------------- Completely confident 
"How confident are you that you will not lose your balance or become unsteady when you ... 
Walk around the house? % --





Bend over and pick up a slipper (or item) from the front of a closet floor __ % 
Reach for a small can off a shelf at eye level? __ % 
5. Stand on your tiptoes and reach for something above your head? __ % 
6. Stand on a chair and reach for something? __ % 
7. Sweep the floor? __ % 
8. Walk outside the house to a car parked in the driveway? __ % 
9. Get into or out of a car? __ % 
10. Walk across a parking lot to the mall (store)? __ % 
11. Walk up or down a ramp? __ % 
12. Walk in a crowded mall where people rapidly walk past you? __ % 
13. Are bumped into by people as you walk through the mall? __ % 
14. Step onto or off an escalator while you are holding onto a railing? __ % 
15. Step onto or off an escalator while holding onto parcels such that you cannot 
hold onto the railing? __ % 
16. Walk outside on icy sidewalks? __ % 
Instructions for Scoring: 
The ABC is an 11-point scale and ratings should consist of whole numbers (0-100) for each item. Total the ratings 
(possible range = 0 - 1600) and divide by 16 to get each subject's ABC score. 
Total Score: _______ _ 
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APPENDIXE 
Purpose:. To test leg strength and endurance 
Equipment: A chair with a straight back without 
arm rests (seat 1T' high), and a stopwatch. 
NOTE: 
@ Instruct the patient: Stand next to 
the patient for 
safety. 
i. Sir·in the middle.of the chair . . ,, · ' . . . 
. 2:. P.lace your hand~ o'n the opposite shoulder crossed, at the wrists. 
3: Keep your feet fl?t oi, the floor. 
A. Keep your ba.c;k straight, and keep your arms against your chest. . .. ' , , ,·:,· •, ., ' . ' . -· ', ' . . .. . . 
5. O"n · ~'Go/' .rise to "i;l full st?)nclihg pq$itio.n, then sit back down again. 
s: Repeat.thi~. for 3°:i.s~cbhd~.· · ' · · · 
@ On the word "Go," begin timing. 
if the.patient must use his/her arms to stand, stop the test 
Record "O" for the number and score. 
® Count the number of times the patient comes 
to a full standing position in 30 seconds. 
Jf the patient is over halfway to a standing position when 
30 seconds have elapsed, count it as a stand. 
@ Record the number of times the patient stands 
in 30 seconds. 
· .N!lmber.: 
CDC's STEAD! tools and resources can help you screen, assess, and intervene to reduce 
your patient's fall risk. For more information, visit www.cdc.gov/ste, 
Centers for Disease 
Cpntrol.amd Pr.even ti on 
Natl9nal Center for Inj ury 
o ,..o,,o ~ +;n n ~n.rl-rl"\ntrl"'l f 
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BeJow Average Scores 
AGE MEN WOMEN 
60-64 < 14 ' < 12 
' 55·::69 ' < 12 <11 
70-74 < 12 < 10 
75-79 <11 <10 
80-84 <10 <9 
. 85-$9' <8 <8 
90-94 <7 <4 
A below average score indicates 
a risk for falls. 
Purpose: To assess static balance 
Equipment: A stopwatch 
Directions: There are four standing positions that 
get progressively harder to maintain. You should describe 
.and demonstrate each position to the patient. Then, 
stand next to the patient, hold their arm, and help them 
assume the correct position. When the patient is steady, 
let go, and time how long they can maintain the position, 
but remain ready to assist the patient ff they should lose 
their balance. 
ti,, If the patient can hold a position for 10 seconds without 
moving their feet or needing support, go on to the 
next position. 
i-.. If not, STOP the test. 
Patients should not use an assistive device (cane or walker) 
and they should keep their eyes open. 
An older adult who cannot hold the tandem stand for at least 10 
seconds is at increased risk of falling. To reduce. their risk of falling, 
you might consider referring them to physical therapy for gait and 
balance exercises1 or refer them to an evidence-based fall prevention 
program, such as Tai Chi. 
Centers for Disease 
Control anci Prevention 
NatiGnal c;:enter for injury 


















(s:r:-:::iu iS /·, ilA\n Stopping El~e~ly Acciden 




Time DAM □ PM 
Instructions to the patient: 
i- I'm going to show you four positions. 
i,.. Try to stand in each position for 10 seconds. 
,,.. You can hold your arms out, or move your body to help keep your balance, but don't move your feet. 





@ Stand with your feet side-by-side. 
® · Place the instep of one foot so it is touching 
-the big toe of the 0.ther ·root. 
@ Tandem stand: Place one foot in front of the 
other, heel touching toe. 
® Stand on one foot. 
__ Time: _ ___ seconds 




CDC's STEAD! tools and resources can help you screen, assess, and intervene to reduce your patient's fall risk. 
For more information, visit www.cdc.gov/steadi 
- - -
(~~ 
•J,,: .:" ~ • 
Centers _for Disease 
CC>ntrol and Prevention 
National Center for Injury 
Prevention and Control 
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Purpose: To assess mobility 
Equipment: A stopwatch 
Directions: Patients wear their regular footwear and 
can use a walking aid, if needed. Begin by having the · 
patient sit back in a standard arm chair and identify a 
line 3 meters, or 10 feet away, on the floor. 
@ Instruct the patient: 
When i· say s~G@l i want you to: 
1. Stand up from the chair. 
2. Walk to the line on the floor at your normal pace. 
3. Turn. 
4. Wi;1lk :ba\:k to the chair at your normal pace . . 
5. Sit down again. 
® On the word "Go," begin timing. 
© Stop tim~ng after patient sits back down. 
@ Record time. 
NOTE: 
Always stay by 
the patient for 
safety. 
An older 9dult who takes ~12 seconds to complete the TUG is at risk for falling, . 
CDC's STEAD! tools and resources can help you screen, assess, and intervene to reduce 
your patient's fall risk. For more information, visit www.cdc.gov/steajl 
- -- - - - - - -- - -
c1-~· Centers for Disiease · Control and Prevention Natioral Center for Injury Prevention and Control 
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_.,_ 
,. :_ . 
.:- . 
OBSERVATIONS 
Observe the patient's 
postural stabil!ty, gait, 
stride length, and sway. 
Check all that apply: 
D Slow tentative pace 
D Loss of balance 
D Short strides 
0 Little or no arm swing 
0 Steadying self on walls 
0 Shuffling 
0 En bloc turning 
0 Not using assistive 
device properly 
These changes may signify 
neurological problems that 
require further evaluation. 
Timed 10-Meter Walk Test 
General Information: 
• individual walks without assistance 10 meters (32.8 feet) and the time is 
measured for the intermediate 6 meters (19.7 feet) to allow for acceleration and 
deceleration 
o start timing when the toes of the leading foot crosses the 2-meter mark 
o stop timing when the toes of the leading foot crosses the 8-meter mark 
o assistive devices can be used but should be kept consfstent and 
documented from test to test 
o if physical assistance is required to walk, this should not be performed 
• can be performed at preferred walking speed or fastest speed possible 
o documentation should include the speed tested (preferred vs. fast) 
• coJlect three trials and calculate the average of the three trials 
Set-up (derived from the reference articles): 
• measure and mark a 10-meter walkway 
• add a mark at 2-meters 
• add a mark at 8-meters 
Meter O Meter 2 Meter 8 Meter 10 
Start Start End End 
W,;1fk Timing Timing Walk 
Patient Instructions {derived from the reference articles): 
• Normal comfortable speed: "/ will say ready, set, go. When I say go, walk at 
your normal comfortable speed until I say stop" 
• Maximum speed trials: ''/ will say ready, set, go. When I say go, walk as fast as 
you safely can until I say stop" 
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Downloaded from www.rehabineasures.01 Page1 
10 Meter Watk Test (10MWTl 
Assistive Device and/or Bracing Used: ---~----~------
FIM Locomotion score (1-7): ~---
WALKING SPEED {m/sec) measured with Timed 10 Meter Walk Test; Seconds to 
ambulate 10 meters (only the middle 6 meters are timed} 
• Comfortable/Preferred/Self-Selected walking speed 
Trial 1 sec ----
Trial 2 sec ----
Trial 3 sec ----
Average = ____ · sec 
Comfortabl~ Walking Speed: 6 meters+ by average ____ sec = ___ m/sec 
Comments: 
REFERENCES 
1 . Stepping on - the original and fully researched package, community based falls 
prevention program. Stepping On - The original and fully researched package, 
community based falls prevention program Web site. 
http://www.steppingon.com/. Accessed Sep 15, 2019. 
2. Jaffee S. Fear of falling: One trip can cause serious damage. Here's how to avoid 
it. Washington Post 2016. Available at: 
https://www.washingtonpost.com/national/health-science/fear-of-falling-one-trip-
can-cause-serious-damage-heres-how-to-avoid-it/2016/01/11 /fbe94564-a2a5-
11e5-b53d-972e275lf433 _story.html. Accessed June 2019. 
3. Important Facts About Falls. Centers for Disease Control and Prevention 2016. 
Available at: 
https ://www.cdc.gov/homeandrecreationalsafety /falls/ adultfalls.html. Assessed 
May 2019. 
4. Clemson L, Cumming RG, Kendig H, et al (2004), The Effectiveness of a 
Community-Based Program for Reducing the Incidence of Falls in the Elderly: A 
Randomized Trial. Journal of the American Geriatrics Society, 52: 1487-1494. 
doi: 
5. Bello-Haas V, MacIntyre NJ. Neuromuscular and Movement Function: Falls. In: 
Bonder B, Bello-Haas V. eds. Functional Performance in Older Adults, 4e New 
York, NY: McGraw-Hill;. 
57 
http://fadavispt.mhmedical.com. ezproxylr.med. und. edu/ content.aspx?bookid=23 0 
2&sectionid=l 79707834. Accessed June 17, 2019. 
6. Ory MG, Smith ML, Parker EM, et al. Fall prevention in community settings: 
results from implementing tai chi: moving for better balance in three States. Front 
Public Health. 2015;2:258. Published 2015 Apr 27. 
doi: 10.3389/fpubh.2014.00258 
7. Stages of change model - rural health promotion and disease prevention toolkit. 
RHihub Website.https://www.ruralhealthinfo.org/toolkits/health-
promotion/2/theories-and-models/stages-of-change. Accessed Sep 15, 2019. 
8. Clemson L, Swann M, Mahoney. Stepping On Program Manual. 3rd ed. Cedar 
Falls, IA: Feiberg Press Inc. 2001 
9. OTAGO Exercise Programme. Available at: 
http://www.hfwcny.org/T ools/BroadCaster/Upload/Proj ectl 3/Docs/Otago _ Exerci 
se_Programme.pdf. Accessed June 2019. 
10. Mahoney JE, Clemson L, Schlotthauer A, et al. Modified Delphi Consensus to 
Suggest Key Elements of Stepping On Falls Prevention Program. Front Public 
Health. 2017;5:21. Published 2017 Feb 20. doi: 10.3389/fpubh.2017.00021 
11. Rikli RE, Jones CJ. Development and validation of criterion-referenced clinically 
relevant fitness standards for maintaining physical independence in later years. 
Gerontologist. 2013;53(2):255-267. 
12. Alfonso-Rosa RM, Del Pozo-Cruz B, Del Pozo-Cruz J, Saiiudo B, Rogers ME. 
Test-retest reliability and minimal detectable change scores for fitness assessment 
58 
in older adults with type 2 diabetes. Rehabil Nurs. 2014;39(5):260-268. Accessed 
Sep 15, 2019. doi: 10.1002/mj.111. 
13.Klaiput A, Tansakul P. Fall risk assessment and balance and stability exercises 
you can do on your own. https://www.samitivejhospitals.com/en/fall-risk-
assessment/. Published April 12, 2019. Accessed June 8, 2019. 
14. The Four Stage Balance Test. CDC. 
http://www.cdc.gov/homeandrecreationalsafety/4_ stage_ balance_ test.pdf. 
Accessed June 6, 2019. 
15. Salb J, Finlayson J, Almutaseb S, et al. Test-retest reliability and agreement of 
physical fall risk assessment tools in adults with intellectual disabilities. Journal 
of Intellectual Disability Research. 2015;59(12): 1121-1129. 
16. Springer BA, Marin R, Cyhan T, Roberts H, Gill NW. Normative values for the 
unipedal stance test with eyes open and closed. J Geriatr Phys Ther. 
2007;30(1 ):8-15. 
17. The Timed Up & Go Test. CDC. https://www.cdc.gov/steadi/pdf/TUG_Test 
18. Shumway-Cook A, Baldwin M, Polissar NL, Gruber W. Predicting the probability 
for falls in community-dwelling older adults. Phys Ther. 1997;77(8):812-819. 
19.Huang S, Hsieh C, Wu R, Tai C, Lin C, Lu W. Minimal detectable change of the 
timed "up & go" test and the dynamic gait index in people with parkinson disease. 
Phys Ther. 2011;91(1):114-121. 
. https://academic.oup.com/ptj/article/91/1/114/2735121. Accessed Jun 8, 2019. 
doi: 10.2522/ptj.20090126. 
59 
20.Lang JT, Kassan TO, Devaney LL, Colon-Semenza C, Joseph MF. Test-retest 
reliability and minimal detectable change for the 10-meter walk test in older 
adults with Parkinson's disease. J Geriatr Phys Ther. 2016;39(4):165-170. 
doi: 1 O .1519/jpt. 0000000000000068 
21.Middleton A, Fritz SL, Lusardi M. Walking speed: The functional vital sign. 
Journal of aging and physical activity. 2015;23(2):314-322. 
https://www.ncbi.nlm.nih.gov/pubmed/24812254. doi: 10.1123/japa.2013-0236. 
22.Activities-specific balance confidence scale. Shirley Ryan AbilityLab - Formerly 
RIC Web site.https://www.sralab.org/rehabilitation-measures/activities-specific-
balance-confidence-scale. Accessed Sep 15, 2019. 
23. Sherrington C, Whitney JC, Lord SR, Herbert RD, Cumming RG, Close JC. 
Effective exercise for the prevention of falls: a systematic review and meta-
analysis. J Am Geriatr Soc. 2008;56(12):2234-43 
24. Luk JK, Chan TY, Chan DK. Falls prevention in the elderly: translating evidence 
into practice. Hong Kong Med J. 2015 ;21 (2): 165-71. 
60 
